INTRODUCTION
============

The official history of laparoscopic gastric resection begins in Singapore in 1992, when Goh et al.^[@r05]^, performed the first distal gastrectomy with Billroth II reconstruction, in an elderly patient, carrier of chronic gastric ulcer. The first reconstruction laparoscopic gastrectomy Billroth II for the treatment of cancer was performed by Kitano et al.^[@r09]^, in 1992 and published in 1994. In Belgium, in June 1993, Azagra et al.^[@r01],[@r02]^, performed the first total gastrectomy for treatment of gastric cancer and in 1999, published his experience with 13 patients, concluding that laparoscopy for treatment of gastric cancer is feasible, oncologically safe and should be used for patients with early lesions, reserving the combined surgery (video-assisted) to more advanced lesions. In 2006, this author also participated in a multicenter study, in which were analyzed 130 patients with gastric adenocarcinoma, followed by 49 months on average, and concluded that the laparoscopic gastrectomy with any type of lymphadenectomy and even as a palliative method is a safe procedure, with acceptable mortality rates in patients with advanced gastric cancer, usually in unfavorable clinical conditions, and that laparoscopy for localized disease, is equivalent to open surgery with the same oncological outcomes and the advantages already mentioned for laparoscopy^[@r07]^. Kitano et al.^[@r10]^, in 2007, published a multicenter study in Japan for early gastric cancer, indicating that laparoscopic surgery is associated with less time of hospital stay, least postoperative pain, better cosmetic outcome and disease-free survival at five years similar to open surgery for stages I and II.

Seventeen years later of the first laparoscopic resection for gastric cancer, Japanese society of gastric cancer, included in its guidance in 2010 laparoscopic surgery for cancers in stages 1A and 1B^[@r15]^. A meta-analysis published by Kodera et al.^[@r11]^, in 2010, with the aim of trying to answer the the existing controversies, which concluded that laparoscopic surgery with D2 lymphadenectomy is feasible, safe, complies with the oncologic principles and should be performed at centers with amount, training and experience are adequate to perform the procedure^[@r04]^. However, there were no significant differences in the morbidity, mortality, and oncological safety in several randomized trials related to early gastric cancer^[@r11],[@r17],[@r18]^. The experience in the west is small, because of the few cases of early gastric cancer with little previously published series about advanced gastric cancer^[@r03],[@r06],[@r14],[@r19]^.

Thus, over the years of laparoscopic surgery, several reconstruction techniques of esophagojejunal anastomosis were cited such as: video-assisted techniques, anastomose side-by-side with linear stapler, circular stapler with the anvil placed transorally, among many others^[@r18],[@r12],[@r13],[@r16]^. Despite several techniques are available for esophagojejunal anastomosis, does not exist a technique for laparoscopic surgery intracorporeal, that is really effective, reproducible, low cost which is rapidly performed.

TECHNIC
=======

Position of trocars
-------------------

The surgical steps of initial total gastrectomy and D2 lymphadenectomy are similar, following the same technical standards of the conventional approach (open surgery). The positioning of the patient is in lithotomy position with lower limbs extended, removed and properly supported in the leggings proper, the surgeon is positioned between the legs and the assistant surgeon (camera-man) on his left side of the patient. The monitor, when single is positioned to the right side of the surgical table next to his shoulder of the patient. Six trocars are used in the procedure as shown in [Figure 1](#f01){ref-type="fig"}.

![Position of the trocars at a total gastrectomy, in the format of a \"home\": P1 - 11 mm trocar in the umbilical scar (optical 10 mm and 30 degrees); P2 and P3 - 12 mm trocars in the left and right flanks; P5 and P6 - In line passing through the right and left nipple; P4 - 5 mm trocars in the position xiphoid (retractor)](abcd-27-01-0071-g01){#f01}

Dissection of gastro-esophageal junction and preparation of esophago-jejunal anastomosis.
-----------------------------------------------------------------------------------------

After resection of the stomach and D2 lymphadenectomy, the operation continue to prepare of the esophagus for reconstruction of the interstinal Roux-Y fashion. Dissection is carried on towards the hiatal area and the phrenoesophageal membrane is further dissected. This preparation begins with the dissection of the surrounding tissue towards the esophageal hiatus, flush to the right branch of the diaphragmatic crus and ligament gastrophrenic releasing the esophagus in 360º, with the 2^nd^ assistant pulling the esophagus anteriorly and inferiorly, including the lymph node chain 1 and lymph node chain 3. A tape is placed around the gastroesophageal junction. It is tied in order to close the lumen of the gastroesophageal junction and to prevent any potential fluid dissemination from the stomach.

Preparing to position the anvil preferably 25 mm
------------------------------------------------

The surgeon (P2) repairs the esophagus with a small ribbon or yarn using in his hand a trocar for laparoscopic grasper (P6) and apprehends its end so that the assistant surgeon pull the distal portion of esophagus and also occlude the opening in the stomach. The surgeon apprehends the tape with a laparoscopic grasper or with the needle holders using the trocar (P6). Thereafter, the anesthesiologist aspires the secretions contained in the esophagus using a Levine nasogastric tube, removed it. Thereafter, the esophagus is sectioned only in the front face at the distal position from its left to right across to the esophagus until sectioning approximately 50% of the diameter the esophagus ([Figure 2](#f02){ref-type="fig"}). Special attention must be outlet during esophageal section, in cases where the tumors located near the esophagogastric junction.

![A) Preparation of the esophagus to the opening on the right front lateral (marked in blue in the figure above); B) opening is performed device with Harmonic Ace® (Ethicon); C) opening in the esophagus through which will be introduced the anvil of the circular stapler number 25](abcd-27-01-0071-g02){#f02}

Introduction of the anvil of the circular stapler
-------------------------------------------------

The procedure follows with the magnification of the portal (P6), this magnification should be large enough for the passage of the anvil of the circular stapler 25 mm down into the abdominal cavity. But first the anvil of the circular stapler must be prepared according to the description in [Figure 3](#f03){ref-type="fig"}.

![The device of \"reverse anvil\"](abcd-27-01-0071-g03){#f03}

The device is prepared using an anvil of the circular stapler, preferably of number 25; a small Levine gastric tube, length of 3 cm and number 14, is connected to the anvil fixed with Prolene (3-0). Thereafter another Levine tube (number 10) is introduced inside the number 14 tube and fixed with Prolene (3-0). Then, the tip is fixed at the end of Levine tube (number 10) with Vicryl for 10 to 15 cm with a 2.5 needle.

This done, the anvil is introduced into the cavity and is again introduced into trocar incision (P6) and this trocar is fixed with the assistance of forceps Backaus, so that there is no leak of gas (pneumoperitoneum). To introduce the anvil inside the esophagus, the surgeon uses the forceps in the portal (P6), grasps the proximal edge lateral of the esophagus transected by P2 applying traction it in order to expose the inside of the esophagus, while the 1^st^ assistant apprehends the distal portion of the esophagus, applying traction laterally in the opposite direction of the surgeon. The anvil is introduced for about 4 to 5 cm of the esophagus, then the surgeon through the trocar (P6) inserting the needle through the wall of the esophagus at the anterior portion of the opening of the body, 1 to 1.5 cm from the edge section, location in which the anvil is then exteriorized. The next step, the opening of the esophagus is closed with a linear stapler blue color of 60 mm. Care must be taken to not reach the stapling line.

After checking the proper positioning of the anvil and thread, the surgeon through P3 introduces the 60 mm blue linear stapler, which is applied to the esophagus. P6 should pull laterally on the left while the 1^st^ assistant exerts traction in the opposite direction, using tape to pull this distal portion of the esophagus. The proximal esophagus should be completely closed. Section of the piece is completed, which will be extracted (distal esophagus, stomach, omentum and lymphadenectomy). The piece is sectioned, taken to the right upper quadrant just below the liver ([Figure 4](#f04){ref-type="fig"}).

![A) Introduction of the anvil through the opening of the esophagus; B) introduction of the needle in the anterior wall of the esophagus, approximately 1.5 cm above the opening; C) amputation of the esophagus, taking care not cut the thread previously the passage using a laparoscopic linear stapler 60 mm, preferably using blue or purple load.](abcd-27-01-0071-g04){#f04}

Pull the anvil
--------------

The surgeon then by P2 and P6 preferentially uses two needle holder to pull the thread, so it can be externalized carefully. The 2^nd^ assist in P3, gently keeps the esophagus positioned, also assisted the 1^st^ assistant in P5. Gentle circular motions can be useful. After the complete positioning of the anvil the probes attached to it are removed. In that moment saline cleaning from all over the left upper quadrant, with the aspirator (P5) is done. Lymphadenectomy chains 11p, 11d and eventually the lymph node number 10, in this moment can be easily performed by the exposure. This could be facilitated by the 1^st^ assistant tractioning the tissue superiorly through P5. The surgeon exerts traction on P2 and performs a lymph node dissection for P6.

Opening of the mesocolon and section of the jejunum (transmesocolic technique)
------------------------------------------------------------------------------

The 1^st^ assistant picks up the transverse colon in its portion on the left and pulls antero-superiorly in order to present the mesocolon to the surgeon who picks up into its medium portion, laterally the middle colic vessels through P2, and P6 starts its openning with the ultrasonic forceps creating a continuity solution that allows the passage of the loop of jejunum to be anastomosed to the esophagus. The 2^nd^ assistant P3 picks up the colon or mesocolon and keeps it in traction. The 1^st^ assistant uses the trocar (P5) to aid the surgeon in loops exposure to the duodenojejunal angle and points section site of the jejunal loop, usually 25-30 cm from the angle. The surgeon (P2) takes the loop of the jejunum near the site of section and exerts traction laterally to his left while the 1^st^ assistant P5 grasps the same loop about 5 cm from the position of the surgeon, applying traction to it laterally toward the spleen. The surgeon (P6) promotes the opening of the mesentery and small intestine near the loop so as to allow the passage of the linear stapler (60 mm blue color). The surgeon then places the stapler using the portal (P6), inserting the stem into the hole made thinner in the mesentery sure that the loop is located entirely between the stent and that no other structure is between them, proceeding with stapling and the loop section. Then the loop is passed through the opening of the mesocolon. The surgeon (P2) takes left opening of the mesocolon, the 1^st^ assistant P5 grasps the end on right of the opening and the surgeon P6 grasps the distal end the loop sectioned leading through the opening of mesocolon, moving, and then P2 and P5 catch the colon applying traction to it caudally so exposing the jejunal loop that will be anastomosed to the esophagus. The surgeon and the 1^st^ assistant position the jejunal loop, directed on the left in the patient.

The esophagojejunal anastomosis
-------------------------------

The 1^st^ assistant P5 grasps the end of the stapling site; the surgeon P2 grasps the loop to about 3 cm from its end pulling in the opposite direction to the 1^st^ assistant; and P6 with the ultrasonic forceps promotes about 50% loop opening. At this time the 2^nd^ assistant takes control of the camera and the 1^st^ removes cannula P6 through which introduces the circular stapler 21-25 mm according to the size of the loops and uses the Backaus to minimize the loss of gas around the stapler. The 1^st^ assistant in P5 grasps the lateral end of the opened loop, the surgeon P2 grasps the medial end the loop applying traction in the opposite direction to the 1^st^ assistant; 2^nd^ assistant P3 grasps the loop about 5-6 cm from its end and pulls it toward the diaphragm. The 1^st^ then enters the circular stapler (number 25) in the o jejunal opening about 5 cm, keeping the whole (circular stapler and jejunal loop) stable. The 2^nd^ assistant P3 grasps the loop about 3-4 cm from the edge of the circular stapler and pulls it in the direction the pelvis, while keeping the loop tractioned to puncture the jejunal loop with the stapler, which will be connected to the anvil. The surgeon grasps the anvil with the appropriate grasper to docking with the stapler. The proximal and distal small bowel are kept under tension gently until there is a complete stapling. The stapler is removed again and the trocar is again positioned in P6, repositioned with the aid of Backaus. The loop stump is closed; for that, 1^st^ assistant P5 grasps the lateral end of the stump and surgeon P2 takes its medial part exposing the mesentery that can be dissected P6 to close the aperture with the use of a linear stapler (60 mm blue) towards from its mesenteric to anti-mesenteric border. The specimen can be removed through P6 ([Figure 6](#f06){ref-type="fig"}).

![A) Connection of the circular stapler already inserted into the opening of the jejunal loop and connected to the anvil for posterior stapling; B) use of a laparoscopic linear stapler (blue 60 mm) for synthesis of the opening of the jejunal loop, through which it is introduced the circular stapler (number 25); C) final result of the esophageal-jejunal anastomosis.](abcd-27-01-0071-g06){#f06}

Jejuno-jejunal anastomosis
--------------------------

The surgeons P2 and P6 follows until the desired distance - on average 30 cm from the esophageal-jejunal anastomosis - and delivery to the 2^nd^ assistant P3 to maintain its exposure close to the abdominal wall. Then, the surgeon (P2) identifies the jejunum (bileo-pancreatic limb) grasps near its end. In P6 the surgeon grasps the jejunum about 4 to 5 cm from the point where P3 grasps are and presents the 1^st^ assistant through P5 with a dissector connected to the monopolar cable performing the cauterization and opening of the handle on its anti-mesenteric edge for the passage of the stapler. The same procedure is performed on the bileo-pancreatic limb. The P3 and P2 presentations are maintained by the surgeon that introduces the stapler in P6, and P5 for 1st assistant that with atraumatic grasper help the surgeon to introduce the linear stapler (white or blue 45 mm) on the holes of jejunal loops. The loops are adjusted till they are symmetrical and touching each other on theirs anti-mesenteric edges; then, stapling is performed. The stapler is retrieved by the 1^st^ assistant grasps near the region of the anastomosis and presents it to the surgeon to opening the device. The surgeon through the portal (P2) can use a grasper and introduces the needle holder with PDS II 3-0 to perform the closure of the opening by continuous suture into two lines. Only extra-mucosal closing can also be practiced. The test with methylene blue or patent blue is not performed, and the same is done with the nasogastric tube to feed the patient.

Gas is closed and the portal P6 is removed. The incision is amplified in about 5 cm and the wound is protected with special protector. The grasper guides the stomach for this opening. To have better removal it can be firstly pulled the omentum with type alligator grasper, and then pull the stomach and complete extraction of specimen. Please note: greater expansion of the incision may be required for greater tumor.

The device which protects small opening is removed and the abdominal wall is closed in layers in accordance with the preference of the surgeon. The pneumoperitoneum is again reestablished, to perform hemostasis ​​review and cleaning of the cavity. The first drain is positioned through P5 with the help of a grasper in P2 or P3, in the region of the esophagojejunal anastomosis. P2 or P3 keeps the drain in place while the trocar in the portal (P5) is removed ([Figure 6](#f06){ref-type="fig"}).

Since 2009, this procedure has been performed in 164 patients at the Barreto´s Cancer Hospital, Barretos, SP, Brazil and this series will be published in near future.

CONCLUSION
==========

The \"reverse anvil\" technique used by the authors facilitated the transit reestablishment after total gastrectomy, contributing to obviate reconstruction problems after total gastrectomy.
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![A) Pull the thread gently; B) gastric tubes (Levine probes) now being pulled; C) positioning of the anvil in the distal esophagus](abcd-27-01-0071-g05){#f05}
